Nitric oxide synthase expression in the transient ischemic rat retina: neuroprotection of betaxolol.
Betaxolol is a beta-adrenergic blocker but its neuroprotective action is generally thought to be due to its calcium channel blocking properties. In this study, we investigated neuronal cell damage and changes in the expression of neuronal nitric oxide synthase (nNOS) immunoreactivity in the ischemic retina and its relationship to the neuroprotection of betaxolol treatment after ischemic injury. Using the retina after ischemia, the expression of nNOS was studied by immunocytochemistry. In control retinas, two types of amacrine cells and a class of displaced amacrine cells were nNOS-labeled. After ischemia/reperfusion, the number of nNOS immunoreactive cells increased in both the ganglion cell layer and the inner nuclear layer compared to the control retinas. However, when experiments were carried out on animals that had been treated with betaxolol twice daily after ischemia/reperfusion, the number of nNOS immunoreactive cells decreased compared to the untreated ischemic retinas. These results suggest that an increase in nNOS expression could be associated with the degenerative changes in the ischemic retina, and that betaxolol treatment appears to play a role in protecting retinal tissue from ischemic damage.